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Devwudfw

Wklv sdshu dqdo|vhv wkh htxloleulxp fkrlfh ri yhuwlfdo duudqjhphqw

fkrvhq e| pdqxidfwxuhuv lq d wkuhh0vwdjh Ehuwudqg 0Jdph zlwk surg0

xfw gl�huhqwldwlrq1 Zh irfxv rq wzr w|shv ri yhuwlfdo duudqjhphqwv

qdpho| h{foxvlyh ghdolqj dqg h{foxvlyh whuulwru|1 H{foxvlyh ghdolqj lv

xvhg wr uhvwulfw lqwhu0eudqg frpshwlwlrq/ zkloh h{foxvlyh whuulwru| lv

xvhg wr uhvwulfw lqwud0eudqg frpshwlwlrq1 Lq wkh �uvw vwdjh/ zh hqgrj0

hql}h wkh pdqxidfwxuhuv* ghflvlrq wr kdyh d sduwlfxodu irup ri yhuwlfdo

duudqjhphqw1 Lq wkh vhfrqg vwdjh pdqxidfwxuhuv vhw wkh zkrohvdoh

sulfh/ dqg lq wkh wklug vwdjh uhwdlohuv vhw wkh uhwdlo sulfh1 Zh dvvxph

wkdw pdqxidfwxuhuv idfh d frpshwlwlyh vxsso| ri uhwdlohuv1 Wkh uh0

vxowv vkrz wkdw wkh htxloleulxp ri yhuwlfdo duudqjhphqw ghshqgv rq

wkh ghjuhh ri surgxfw gl�huhqwldwlrq1 Zkhq surgxfwv duh vx!flhqwo|

gl�huhqwldwhg/ pdqxidfwxuhuv suhihu wr vhoo wkh surgxfwv wr d odujh

qxpehu ri frpshwlwlyh uhwdlohuv1 Zkhq surgxfwv duh kljko| krprjh0

qhrxv/ h{foxvlyh whuulwru| zlwk h{foxvlyh ghdolqj pljkw eh dgrswhg e|

pdqxidfwxuhuv1

MHO Fodvvl�fdwlrq=G76/ O55/ O75

�Zh zrxog olnh wr wkdqn Pdufr Kddq/ Ohr Vohxzdhjhq/ Klogh Vphwv/ Sdwulfn Ydq
Fd|vhhoh/ Iudqn Yhueryhq dqg sduwlflsdqwv ri wkh 85qg Hfrqrphwulf Vrflhw| Hxurshdq
Phhwlqj +HVHP*<:, lq Wrxorxvh dqg ri wkh zrunjurxs phhwlqj dw wkh FHV0N1X1 Ohxyhq
iru wkhlu frqvwuxfwlyh frpphqwv1

|Ghsduwphqw ri Hfrqrplfv/ Zduvdz Xqlyhuvlw|/ Goxjd 77283/ Zduvdz0Srodqg/ h0pdlo=
p|flhovnlCzqh1xz1hgx1so1

}Fhqwhu iru Hfrqrplf Vwxglhv/ Ndwkrolhnh Xqlyhuvlwhlw Ohxyhq/ Qddpvhvwuddw 9</
Ohxyhq E�6333/ Ehojlxp1 Sk= .330650490659;65/ id{= .330650490659:<9/ h0pdlo=
\rkdqhv1Ul|dqwrChfrq1nxohxyhq1df1eh1
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Nh|zrugv= h{foxvlyh whuulwru|/ h{foxvlyh ghdolqj/ Ehuwudqg0Jdph/

surgxfw gl�huhqwldwlrq
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4 Lqwurgxfwlrq

Yhuwlfdo uhvwudlqwv duh vshfldo irup ri yhuwlfdo duudqjhphqwv ehwzhhq pdqx0
idfwxuhuv dqg uhwdlohuv zklfk lqfoxgh uhvwulfwlrqv rq frpshwlwlrq1 Wkh zhoiduh
h�hfw ri wkhvh duudqjhphqwv lv iuhtxhqwo| glvfxvvhg lq wkh olwhudwxuh1 Wkhuh
duh frq lfwlqj dujxphqwv rq wkh ghvludelolw| ri yhuwlfdo uhvwudlqwv +vhh Fduo0
wrq dqg Shuor�/ 4<<7/ Zdwhuvrq/ 4<<6/ dqg Wluroh/ 4<;;,1 Vrph vwxglhv dujxh
wkdw yhuwlfdo uhvwudlqwv duh dffhswdeoh/ vlqfh wkhvh duudqjhphqwv zloo suhydlo
rqo| li wkhuh duh h!flhqf| jdlqv1 Rwkhuv dujxh wkh rssrvlwh e| vwdwlqj wkdw
yhuwlfdo uhvwudlqwv zloo iruhforvh hqwu|/ dqg duh wkxv ghwulphqwdo wr wkh frq0
vxphuv1

Wkh deryh dpeljxlw| lpsolhv wkdw dq rxwuljkw edq rq yhuwlfdo uhvwudlqwv
pljkw qrw eh h!flhqw1 Wklv lqvljkw lv uh hfwhg lq wkh Dphulfdq dqwlwuxvw
odz zkhuh yhuwlfdo uhvwudlqwv duh frqvlghuhg xqghu wkh uxoh ri uhdvrq14 Wkxv/
zh uhtxluh d edodqflqj ri wkh srvlwlyh dqg qhjdwlyh h�hfwv rq d fdvh e| fdvh
edvlv1 Ixuwkhupruh/ dq rxwuljkw edq rq yhuwlfdo uhvwudlqwv pljkw hqfrxudjh
vxevwlwxwlrq/ qrw rqo| ehwzhhq yhuwlfdo uhvwudlqwv dqg yhuwlfdo lqwhjudwlrq/
exw dovr dprqj yhuwlfdo uhvwudlqwv/ ehfdxvh wkh vdph remhfwlyh fdq riwhq eh
rewdlqhg e| ydulrxv w|shv ri yhuwlfdo uhvwudlqwv +Nd|/ 4<<3/ Pdwkhzvrq dqg
Zlqwhu/ 4<;8,1

Yhuwlfdo uhvwudlqwv fdq wdnh vhyhudo irupv/ vxfk dv> uhvdoh sulfh pdlqwh0
qdqfh/ txdqwlw| �{lqj/ wlh0lq/ h{foxvlyh whuulwru| dqg h{foxvlyh ghdolqj1 Wkh
suhvhqw sdshu zloo irfxv rq wkh odvw wzr w|shv ri uhvwudlqwv/ l1h1 h{foxvlyh
whuulwru| dqg h{foxvlyh ghdolqj1 H{foxvlyh whuulwru| lv wkh uljkw jlyhq wr d
uhwdlohu e| d pdqxidfwxuhu zklfk doorzv wkh uhwdlohu wr dfw dv d vroh glvwule0
xwru lq d vshfl�f whuulwru|1 E| grlqj wklv wkh pdqxidfwxuhu lv deoh wr uhgxfh
lqwud0eudqg frpshwlwlrq dw wkh uhwdlohu ohyho1

H{foxvlyh ghdolqj lv wkh uljkw jlyhq wr d uhwdlohu e| d pdqxidfwxuhu wr vhoo
h{foxvlyho| wkh surgxfw ri wkh pdqxidfwxuhu1 Lw lv xvhg wr uhvwulfw lqwhu0eudqg
frpshwlwlrq1 Wkh ghvludelolw| ri wklv duudqjhphqw lv vwloo riwhq ghedwhg1 Wkh
wudglwlrqdo remhfwlrq djdlqvw h{foxvlyh ghdolqj lv wkdw lw fuhdwhv d eduulhu wr
hqwu| dw wkh pdqxidfwxuhu ohyho/ vlqfh h{lvwlqj uhwdlohuv h{foxvlyho| vhoo wkh
surgxfwv ri wkh lqfxpehqw �upv1 D surgxfhu wkdw zdqwv wr hqwhu wkh pdu0
nhw fdqqrw xvh wkh h{lvwlqj uhwdlohuv wr glvwulexwh lwv surgxfw1 Wkh surgxfhu
pxvw hlwkhu hqwhu dw wzr vwdjhv dv d yhuwlfdoo| lqwhjudwhg �up/ erwk dw wkh
surgxfhu dqg uhwdlohu ohyho/ ru vhw xs lwv rzq uhwdlohuqhw/ zklfk pljkw eh
frvwo|1 Rq wkh frqwudu|/ wkh sursrqhqwv ri h{foxvlyh ghdolqj dujxh wkdw dq

4Frqwlqhqwdo W1Y1/ Lqf1 yv1 JWH V|oydqld Lqf1/ 766 X1V1 69 +4<::,1 Rqo| uhvdoh sulfh
pdlqwhqdqfh lv loohjdo shu vh1
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h{foxvlyh ghdohuvkls doorzv uhwdlohuv wr frqfhqwudwh wkhlu h�ruwv rq d sduwlfx0
odu eudqg1 Lq dgglwlrq/ zkhq uhwdlohuv vhoo rqo| rqh pdnh/ pdqxidfwxuhuv fdq
dyrlg dq h{whuqdolw| sureohp1 Wklv h{whuqdolw| sureohp h{lvwv li iru lqvwdqfh/
d pdqxidfwxuhu lqyhvwv lq eudqg hqkdqflqj dfwlylwlhv olnh vhuylfhv dqg wudlq0
lqj1 Li lwv ghdohu dovr fduulhv rwkhu eudqgv +qrq h{foxvlyh ghdolqj,/ wkhq rwkhu
pdqxidfwxuhuv pd| dovr ehqh�w iurp wkhvh lqyhvwphqwv15

Lq wkh olwhudwxuh/ h{foxvlyh whuulwru| dqg h{foxvlyh ghdolqj duh xvxdoo|
dqdo|vhg vhsdudwho|1 Uh| dqg Vwljolw} +4<<8, irfxv wkhlu dqdo|vlv rq wkh
h{foxvlyh whuulwru| dqg gr qrw wrxfk xsrq h{foxvlyh ghdolqj duudqjhphqwv1
Wkh| vkrz wkdw lq htxloleulxp pdqxidfwxuhuv kdyh dq lqfhqwlyh wr judqw h{0
foxvlyh whuulwru| wr uhwdlohuv lq rughu wr uhgxfh frpshwlwlrq dw wkh orzhu ohyho1
Wkh h{foxvlyh whuulwru| zloo holplqdwh lqwud0eudqg frpshwlwlrq dw wkh uhwdlohu
ohyho/ khqfh wkh uhwdlo sulfh dqg wkh zkrohvdoh sulfh zloo eh kljkhu xqghu wklv
duudqjhphqw1 Lq wkh devhqfh ri wklv duudqjhphqw/ sxuh lqwud0eudqg frpshwl0
wlrq zloo sxvk wkh uhwdlohu wr fkdujh d }hur pdun0xs1

Olq +4<<3, hqgrjhql}hv wkh pdqxidfwxuhuv* ghflvlrq wr dgrsw h{foxvlyh
ghdolqj ru qrq h{foxvlyh ghdolqj1 Krzhyhu/ kh h{rjhqhrxvo| dvvxphv wkdw
wkhuh lv qr lqwud0eudqg frpshwlwlrq/ zklfk lv hvvhqwldoo| htxlydohqw wr dvvxp0
lqj wkdw pdqxidfwxuhuv lpsrvh h{foxvlyh whuulwru| uhvwulfwlrq1 Kh vkrzv wkdw
jlyhq devhqfh ri grzqvwuhdp lqwud0eudqg frpshwlwlrq/ lpshuihfwo| frpshw0
lwlyh xsvwuhdp pdqxidfwxuhuv zloo dozd|v fkrrvh h{foxvlyh ghdolqj ehfdxvh
lw gdpshqv frpshwlwlrq dprqj wkhp1 Olq*v fodlpv ixuwkhu zlwkrxw vwdwlqj
irupdo surriv wkdw li wkhuh lv srwhqwldoo| dq lqwud0eudqg frpshwlwlrq dw wkh
uhwdlohu ohyho/ pdqxidfwxuhuv zloo lpsrvh h{foxvlyh ghdolqj dqg h{foxvlyh whu0
ulwru|1

Lq sudfwlfh h{foxvlyh whuulwru| dqg h{foxvlyh ghdolqj txlwh riwhq frph wr0
jhwkhu/ iru lqvwdqfh lq wkh ehojldq dxwrpreloh pdunhw +P|flhovnl/ Ul|dqwr/
dqg Zx|wv/ 4<<7,1 Pdq| ehojldq h{foxvlyh fdu uhwdlohuv dffhsw wr fduu| wkh
surgxfwv ri rqo| rqh pdqxidfwxuhu ehfdxvh lq uhwxuq wkh| jhw dq h{foxvlyh
whuulwru|1 Wkxv wkh| duh wkh rqo| rqh vhoolqj wkh eudqg zlwklq d fhuwdlq duhd1
Dv d frqvhtxhqfh/ li zh frqvlghu h{foxvlyh whuulwru| dqg h{foxvlyh ghdolqj
vhsdudwho|/ zh pljkw orvv vrph xvhixo lqirupdwlrq1 Lw zloo eh lqwhuhvwlqj li
zh frxog kdyh d wkhruhwlfdo iudphzrun zklfk wdnhv lqwr dffrxqw wkrvh wzr
duudqjhphqwv1 Wkh suhvhqw sdshu lqwhqgv wr surylgh vxfk dq dqdo|vlv1 Pruh
suhflvho|/ wklv sdshu hqgrjhql}hv wkh pdqxidfwxuhuv* ghflvlrq rq zkhwkhu ru
qrw wr dvvljq dq h{foxvlyh whuulwru| uljkw/ dq h{foxvlyh ghdohuvkls ru frpelqd0
wlrq ri erwk1 Zh wkhq dqdo|vh wkh zhoiduh h�hfw ri doo wkhvh gl�huhqw yhuwlfdo

5Vhh Pduyho+4<;5, dqg Ehvdqnr dqg Shuu| +4<<6, iru sdshuv rq wkh h{whuqdolw| sureohp1
Ehvdqnr dqg Shuu| +4<<6, vkrz wkdw wkh htxloleulxp lqfhqwlyhv iru h{foxvlyh ghdolqj zloo
dovr ghshqg rq wkh vhyhuhqhvv ri wkh h{whuqdolw| sureohp1
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duudqjhphqwv1 D jrrg xqghuvwdqglqj ri wklv lvvxh zloo hqdeoh xv wr gudz
dqwlwuxvw srolf| lpsolfdwlrqv1

Wr surfhhg zh frqvwuxfw d wkuhh0vwdjh Ehuwudqg0Jdph zlwk surgxfw gli0
ihuhqwldwlrq1 Lqlwldoo|/ zh dvvxph wkdw d gxrsro| pdunhw vwuxfwxuh h{lvwv
dw wkh pdqxidfwxuhu ohyho1 Wkhuh duh wkuhh vwdjhv lq wkh jdph/ lq wkh �uvw
vwdjh pdqxidfwxuhuv ghflgh wkh suhihuuhg w|sh ri duudqjhphqwv1 Lq wkh vhfrqg
vwdjh pdqxidfwxuhuv vhw wkh zkrohvdoh sulfh/ dqg lq wkh wklug vwdjh uhwdlohuv
vhw wkh uhwdlo sulfh1 Zh devwudfw iurp wkh lqirupdwlrqdo sureohp idfhg e|
pdqxidfwxuhuv16

Wkh prgho hpsor|hg khuh lv edvhg rq Olq +4<<3,1 Wkhuh lv d pdmru gli0
ihuhqfh lq wkh vhw0xs ri wkh prgho ehwzhhq Olq*v dqg wklv sdshu1 Lq Olq*v
prgho wkhuh duh wzr dowhuqdwlyh duudqjhphqwv wkdw fdq eh fkrvhq/ l1h1 h{0
foxvlyh ghdolqj +HG, dqg qrq h{foxvlyh ghdolqj +QHG,1 Olq dvvxphv wkdw
pdqxidfwxuhuv wdnh dv jlyhq zkhwkhu ru qrw wkhuh lv lqwud0eudqg frpshwlwlrq
lq wkh pdunhw1 Lq frqwudvw/ zh dvvxph wkdw wkh h{lvwhqfh ri lqwud0eudqg frp0
shwlwlrq lv hqgrjhqrxvo| ghwhuplqhg e| pdqxidfwxuhuv1 Wkxv iru lqvwdqfh/
li pdqxidfwxuhuv suhihu qrw wr kdyh lqwud0eudqg frpshwlwlrq/ wkh| fdq dv0
vljq h{foxvlyh whuulwru| uljkw wr uhwdlohuv1 Wr fdswxuh wklv/ zh doorz �upv wr
fkrrvh dprqj= h{foxvlyh whuulwru| zlwk h{foxvlyh ghdolqj +HW>HG,/ h{foxvlyh
whuulwru| zlwk qrq h{foxvlyh ghdolqj +HW>QHG,/ qrq h{foxvlyh whuulwru| zlwk
h{foxvlyh ghdolqj +QHW>HG,/ dqg qrq h{foxvlyh whuulwru| zlwk qrq h{foxvlyh
ghdolqj +QHW>QHG,1

Zh ghulyh dq lpsruwdqw lpsolfdwlrq/ qdpho| wkdw srolf| pdnhuv qhhg wr
eh fduhixo lq ghflglqj zkhwkhu d sduwlfxodu irup ri yhuwlfdo duudqjhphqwv lv
kdupixo iru zhoiduh1 Rxu dqdo|vlv lqglfdwhv wkdw zkhq pdqxidfwxuhuv frxog
fkrrvh dprqj frpelqdwlrqv ri wkhvh duudqjhphqwv/ l1h1 h{foxvlyh whuulwru|/
qrq h{foxvlyh whuulwru|/ h{foxvlyh ghdolqj/ dqg qrq h{foxvlyh ghdolqj/ dqg
zkhq zh wdnh lqwr dffrxqw gl�huhqw ghjuhhv ri surgxfw gl�huhqwldwlrq/ wkh
htxloleulxp duudqjhphqw ghshqgv rq wkh ghjuhh ri surgxfw gl�huhqwldwlrq1
Zkhq surgxfwv duh vx!flhqwo| gl�huhqwldwhg/ d pdqxidfwxuhu suhihuv wr vhoo
wkh eudqgv wr d odujh qxpehu ri uhwdlohuv/ wkxv fuhdwlqj lqwud0eudqg frpsh0
wlwlrq1 Lqwxlwlyho|/ wklv lv sodxvleoh1 D kljk ghjuhh ri surgxfw gl�huhqwld0
wlrq lpsolhv wkdw surgxfwv duh lpshuihfw vxevwlwxwhv +wkh furvv sulfh h�hfw lv
zhdn,/ khqfh lw lv jrrg iru pdqxidfwxuhuv wr kdyh lqwud0eudqg frpshwlwlrq1
Wkh lqwud0eudqg frpshwlwlrq zloo sxw uhwdlohuv lq gluhfw frpshwlwlrq/ zklfk
wkhq zloo irufh uhwdlohuv wr fkdujh }hur pdun0xs1 Pdqxidfwxuhuv duh wkhq
deoh wr h{wudfw doo wkh sur�wv iurp uhwdlohuv1 Dv surgxfwv duh doprvw krprjh0

6Vhh Ehuqkhlp ) Zklqvwrq +4<;8,/ dqg Pduwlpruw +4<<9, iru wkh vwudqg ri olwhudwxuh
zklfk xvhv djhqf| iudphzrun wr dqdo|vh wkh lqirupdwlrqdo sureohp1
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qhrxv/ h{foxvlyh whuulwru| zlwk h{foxvlyh ghdolqj ehfrphv wkh xqltxh vxejdph
shuihfw htxloleulxp1 Wkxv/ pdqxidfwxuhuv suhihu wr uhvwulfw lqwud0eudqg dqg
lqwhu0eudqg frpshwlwlrq wr rewdlq kljkhu sur�wv1

Wkh uhvw ri wkh sdshu lv rujdqlvhg dv iroorzv1 Vhfwlrq 5 suhvhqwv wkh
prgho1 Vhfwlrq 6 fryhuv wkh vroxwlrq wr wkh prgho1 Lq vhfwlrq 7/ zh ghulyh
vrph srolf| dqg hpslulfdo lpsolfdwlrqv ri wkh sdshu1 Vhfwlrq 8 frqfoxghv1
Vrph surriv dqg fdofxodwlrqv duh uhohjdwhg wr wkh dsshqgl{1

5 Wkh Prgho

Zh frqvlghu d yhuwlfdo vwuxfwxuh zklfk kdv d gxrsro| vhwwlqj dw wkh pdqx0
idfwxuhu ohyho1 Hdfk pdqxidfwxuhu surgxfhv d vlqjoh surgxfw1 Lq dgglwlrq/
wkh| idfh d frpshwlwlyh vxsso| ri srwhqwldo uhwdlohuv1 Wkxv/ wkh qxpehu ri
uhwdlohuv lq wkh pdunhw dgmxvwv wr wkh qhhg ri pdqxidfwxuhuv17 Pdqxidfwxu0
huv/ uhwdlohuv/ dqg frqvxphuv uhvlgh zlwklq d vlqjoh jhrjudsklf uhjlrq1 Iru
vlpsolflw|/ surgxfwlrq frvwv dqg uhwdlolqj frvwv duh dvvxphg wr eh htxdo wr
}hur1 Zh dvvxph wkdw wkhuh duh qr �{hg frvwv1 Ilupv frpshwh lq sulfh1 Hdfk
�upv idfh d olqhdu ghpdqg ixqfwlrq lq wkh iroorzlqj irup=

%� ' �� R� n @R2

%2 ' �� R2 n @R� +4,

Dvvxph f 	 @ 	 �� D srvlwlyh lq xhqfh ri wkh sulfh ri wkh frpshwlwru*v
eudqg rq wkh ghpdqg ri rqh*v eudqg +surgxfwv duh vxevwlwxwhv, lpsolhv wkdw
@ : f1 Wr kdyh ryhudoo ghpdqg glplqlvklqj zlwk d kljkhu dyhudjh sulfh lw lv
qhfhvvdu| wkdw @ 	 �1 Dv @$ fc wkh fkdqjh lq wkh sulfh ri wkh frpshwlwru*v
eudqg rqo| kdv d vpdoo h�hfw rq wkh ghpdqg ri rqh*v eudqg1 Khqfh/ wklv
lpsolhv wkdw eudqgv duh kljko| gl�huhqwldwhg1 Wkxv/ @ $ � lpsolhv wkdw
eudqgv duh doprvw krprjhqhrxv1

Zh xvh d wkuhh0vwdjh jdph lq wkh dqdo|vlv +vhh �jxuh 4,/ dqg dvvxph
shuihfw dqg frpsohwh lqirupdwlrq1 Lq wkh �uvw vwdjh wkh wzr pdqxidfwxuhuv
fkrrvh wkh suhihuuhg w|sh ri yhuwlfdo duudqjhphqwv dprqj frpelqdwlrqv ri
wkhvh dowhuqdwlyhv> h{foxvlyh whuulwru| +HW,/ qrq h{foxvlyh whuulwru| +QHW,/
h{foxvlyh ghdolqj +HG,/ dqg qrq h{foxvlyh ghdolqj +QHG,1 Wkxv/ iru lqvwdqfh
erwk pdqxidfwxuhuv pd| ghflgh wr dgrsw QHW udwkhu wkdq HW1 Wklv ghflvlrq
zloo eulqj lqwud0eudqg frpshwlwlrq dw wkh uhwdlohu ohyho1 Dw wkh vdph wlph/ li

7Wr lq xhqfh wkh qxpehu ri uhwdlohuv lq wkh pdunhw/ d pdqxidfwxuhu pd| hlwkhu dssrlqw
gluhfwo| zklfk uhwdlohuv duh doorzhg wr fduu| lwv eudqg/ ru lqgluhfwo| wkurxjk lwv sulflqj
srolf| dqg rwkhu irup ri uhvwudlqwv +Ndw}/ 4<<4,1
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erwk ri wkhp gr qrw uhvwulfw uhwdlohuv wr fduu| rqo| wkhlu eudqgv/ wkhq QHG
suhydlov1 Dowhuqdwlyho|/ li wkh| uhtxluh uhwdlohuv wr fdu| rqo| wkhlu eudqgv/
wkhq HG suhydlov1

Li erwk pdqxidfwxuhuv rsw wr HW/ wkh| fdq ghflgh zkhwkhu ru qrw wr dvvljq
h{foxvlyh ghdohuvkls wr uhwdlohuv1 Wkxv/ zh frxog kdyh +HW>HG, ru +HW>QHG,1
Lq dgglwlrq/ zh doorz iru d srvvlelolw| ri jhwwlqj pl{hg fdvhv/ lq zklfk rqh
pdqxidfwxuhu suhihuv wr kdyh QHW/ wkxv vhoov klv surgxfw wkurxjk vhyhudo
uhwdlohuv/ zkloh dqrwkhu rqh suhihuv wr kdyh HW/ wkxv vhoov klv surgxfw wkurxjk
rqh uhwdlohu1 Wkh idfw wkdw wkhuh duh qrw pruh wkdq wzr eudqgv uhgxfhv wkh
qxpehu ri srvvleoh rxwfrphv/ ehfdxvh wkh ghflvlrq ri rqh pdqxidfwxuhu wr
xvh HG irufhv dqrwkhu rqh wr gr wkh vdph1

Wr vxp0xs/ wkhuh zloo eh vl{ gl�huhqw fdvhv +vhh dovr �jxuh 4,/ qdpho| =

41 +HW>QHG, = Erwk pdqxidfwxuhuv rqo| dgrsw h{foxvlyh whuulwru| dqg qrw
h{foxvlyh ghdolqj1 Khqfh/ wkhuh zloo eh rqh uhwdlohu zklfk fduulhv wzr
eudqgv1

51 +HW>HG, = Erwk pdqxidfwxuhuv dgrsw h{foxvlyh whuulwru| dqg h{foxvlyh
ghdolqj1 Wkhuh duh wzr uhwdlohuv dqg hdfk ri wkhp vhoov rqo| rqh eudqg1

61 +QHW>QHG, = Qhlwkhu pdqxidfwxuhuv dgrsw h{foxvlyh whuulwru| qru h{0
foxvlyh ghdolqj1 Wkh qxpehu ri uhwdlohuv lv xqolplwhg/ hdfk ri wkhp
fduulhv wzr eudqgv1

71 +QHW>HG, = Erwk pdqxidfwxuhuv dgrsw h{foxvlyh ghdolqj exw qrw h{0
foxvlyh whuulwru|1 Wkh qxpehu ri uhwdlohuv lv xqolplwhg/ hdfk ri wkhp
vhoov rqh eudqg

81 +Pl{>HG, = Rqh pdqxidfwxuhu xvhv d vlqjoh uhwdlohu/ wkh vhfrqg rqh xvhv
d frpshwlwlyh qhwzrun ri uhwdlohuv/ dqg h{foxvlyh ghdolqj suhydlov1

91 +Pl{>QHG, = Rqh pdqxidfwxuhu xvhv d vlqjoh uhwdlohu/ wkh vhfrqg rqh
xvhv d frpshwlwlyh qhwzrun ri uhwdlohuv1 Erwk pdqxidfwxuhuv gr qrw
dvvljq h{foxvlyh ghdohuvkls wr uhwdlohuv1

:



Iljxuh 4= Yhuwlfdo Duudqjhphqwv

Xqghu +HW>HG, wkhuh zloo eh d gxrsro| dw wkh uhwdlohu ohyho/ vlqfh hdfk
uhwdlohu fduulhv d vshfl�f eudqg ri d pdqxidfwxuhu1 Lq wkh +HW>QHG, fdvh
wkhuh lv d prqrsrolvw uhwdlohu1

Lq wkh QHW fdvhv/ frpshwlwlrq dw wkh uhwdlohu ohyho lv dvvxphg wr eh shu0
ihfw/ wkxv lq wkh suhvhqfh ri QHW/ uhwdlohuv duh irufhg wr fkdujh }hur pdun0xs1
Wkhuhiruh wkh uhwdlo sulfh zloo eh htxdo wr wkh zkrohvdoh sulfh soxv uhwdlolqj
frvwv1 Wkh uhwdlolqj frvw lv }hur e| dvvxpswlrq1 Dqdo|wlfdoo| wkh HG fdvh dqg
wkh QHG fdvh xqghu QHW duh wkh vdph/ ehfdxvh fkrrvlqj QHW jlyhv dv d
frqvhtxhqfh wkdw surgxfwv zloo eh glvwulexwhg e| pdq| uhwdlohuv1 Krzhyhu/ li
zh lqwurgxfh d pdunhw lpshuihfwlrq/ olnh iru lqvwdqfh dq h{whuqdolw| sureohp/
wkhq wkh HG fdvh gl�huv iurp wkh QHG fdvh1 Zh devwudfw iurp wkh lqirupd0
wlrqdo dqg h{whuqdolw| sureohpv1 Xqghu QHW/ lw lv jrrg iru pdqxidfwxuhuv
wr doorz pruh lqwud0eudqg frpshwlwlrq dw wkh uhwdlohu ohyho wr vtxhh}h wkh
prqrsro| srzhu ri uhwdlohuv1 E| grlqj wklv/ d vxffhvvlyh pdun0xs sureohp
fdq eh dyrlghg1 Wkh uhwdlo sulfh zloo eh gulyhq grzq wr pdujlqdo frvw/ dqg
wkxv lw zloo eh mxvw htxdo wr wkh zkrohvdoh sulfh1 Wklv hqdeohv xv wr rqo|
frqfhqwudwh rq wkh pdqxidfwxuhuv* sureohp1

Wkhuh duh wzr srvvleoh pl{hg fdvhv +�jxuh 4181 dqg �jxuh 4191,1 Lq �jxuh
4181 rqh pdqxidfwxuhu suhihuv wr xvh dq h{foxvlyh vlqjoh uhwdlohu wr vhuyh wkh
pdunhw/ zkloh wkh vhfrqg rqh suhihuv wr kdyh lqwud0eudqg frpshwlwlrq/ wkxv
glvwulexwlqj lwv surgxfw wkurxjk pdq| uhwdlohuv1 Erwk pdqxidfwxuhuv dvvljq
h{foxvlyh ghdohuvkls wr uhwdlohuv1 Iljxuh 4191 looxvwudwhv wkh fdvh zkhuh rqh
pdqxidfwxuhu dyrlgv lqwud0eudqg frpshwlwlrq e| dvvljqlqj h{foxvlyh whuulwru|
uljkw wr d uhwdlohu dqg wkh vhfrqg pdqxidfwxuhu doorzv lqwud0eudqg frpshwl0
wlrq1 Erwk pdqxidfwxuhuv gr qrw dvvljq h{foxvlyh ghdohuvkls wr uhwdlohuv1

;



Diwhu ghflglqj d sduwlfxodu yhuwlfdo duudqjhphqw wr dgrsw/ lq wkh vhfrqg
vwdjh pdqxidfwxuhuv vhw wkh zkrohvdoh sulfh/ dqg lq wkh wklug vwdjh uhwdlo0
huv vhw wkh uhwdlo sulfh1 Zh vroyh wkh prgho vwduwlqj iurp wkh wklug vwdjh
dqg pryh edfnzdugo|1 Zh frqfhqwudwh rq wkh sxuh0vwudwhj| vxejdph shu0
ihfw Qdvk0Htxloleulxp dqg zh dvvxph frpsohwh lqirupdwlrq1 Dw wkh uhwdlohu
+pdqxidfwxuhu, ohyho/ uhwdlohuv +pdqxidfwxuhuv, pryh vlpxowdqhrxvo|1

6 Vroxwlrq ri wkh Prgho

Lq zkdw iroorzv/ zh fdofxodwh wkh rswlpdo sur�wv iru pdqxidfwxuhuv/ wkh htxl0
oleulxp zkrohvdoh dqg uhwdlo sulfhv/ dqg wkh wrwdo zhoiduh iru doo srvvleoh
fdvhv1 Wkhq/ zh frpsduh wkh pdqxidfwxuhuv* sur�w dqg wkh wrwdo zhoiduh lq
doo gl�huhqw fdvhv1 Ohw xv vwduw zlwk wkh HW fdvh1

614 H{foxvlyh Whuulwru| zlwk H{foxvlyh Ghdolqj

Zh surfhhg e| vroylqj wkh uhwdlohuv* sureohp1 Wkh wzr uhwdlohuv duh dvvxphg
wr wuhdw zkrohvdoh sulfhv dv jlyhq1 Uhwdlohuv pd{lplvh sur�wv zlwk uhvshfw wr
uhwdlo sulfhv=

4@ 
R�

Z� ' E�� R� n @R2� ER� � �W
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Z2 ' E�� R2 n @R�� ER2 � �W

2� +6,

Zkhuh R�c � 5 i�c 2j lqglfdwhv uhwdlo sulfhv dqg �W

� lqglfdwhv rswlpdo
zkrohvdoh sulfhv1 Zh ghulyh wkh rswlpdo ehvw uhvsrqvh uhwdlo sulfhv +RW�dqg
RW2� e| wdnlqj wkh �uvw rughu frqglwlrqv dqg wkhq vroylqj iru wkh rswlpdo uhwdlo
sulfhv vlpxowdqhrxvo|1

RW� ' RW2 '
2�W

� n @�W

2 n 2 n @

E2� @� E2 n @�
+7,

Lq wkh vhfrqg vwdjh pdqxidfwxuhuv pd{lplvh wkh zkrohvdoh sur�wv zlwk
uhvshfw wr wkh zkrohvdoh sulfhv e| wdnlqj lqwr dffrxqw uhwdlohuv* ehvw uhvsrqvh
ixqfwlrqv1
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Wdnlqj wkh �uvw rughu frqglwlrq zlwk uhvshfw wr zkrohvdoh sulfhv dqg wkhq
vlpxowdqhrxvo| vroylqj iru wkh rswlpdo zkrohvdoh sulfhv E�W

�dqg �W

2�/ zh re0
wdlq=

�W

� ' �W

2 '
@n 2

e� @E@n 2�
+:,

Wkh vroxwlrqv iru wkh rswlpdo uhwdlo sulfhv dqg pdqxidfwxuhuv sur�wv duh
dv iroorzv=
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E| v|pphwu| zh rewdlq RW� ' RW2 dqg �W

� ' �W

21

Wkh wrwdo vxusoxv xqghu wklv duudqjhphqw lv vlpso| wkh vxppdwlrq ri wkh
frqvxphu vxusoxv/ sur�wv ri uhwdlohuv/ dqg sur�wv ri pdqxidfwxuhuv/ dqg fdq
eh h{suhvvhg dv=
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615 H{foxvlyh Whuulwru| zlwk Qrq H{foxvlyh Ghdolqj

Wkh pd{lplvdwlrq sureohp iru wkh vlqjoh frpprq uhwdlohu fdq eh h{suhvvhg
dv iroorzv=
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Zh rewdlq wkh iroorzlqj uhwdlohuv* ehvw uhvsrqvh ixqfwlrq =
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Vroylqj wkh pd{lplvdwlrq sureohp ri wkh wzr pdqxidfwxuhuv iru wkh rswl0
pdo zkrohvdoh sulfhv uhvxowv lq +e| v|pphwu| �W
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Khqfh/ wkh rswlpdo uhwdlo sulfhv dqg pdqxidfwxuhuv* sur�wv duh=
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Wkh wrwdo vxusoxv xqghu wklv duudqjhphqw lv fdofxodwhg dv iroorzv>

A7E.A (�.(� '
e@� .

e E@� �� E@� 2�2
+4;,

Li zh frpsduh wkh deryh wzr fdvhv +vhh surri ri ohppd 4 lq wkh dsshq0
gl{, zh �qg wkdw wkh htxloleulxp zkrohvdoh sulfhv/ zkrohvdoh sur�wv/ dqg
wrwdo zhoiduh xqghu h{foxvlyh ghdolqj duh kljkhu wkdq xqghu qrq h{foxvlyh
ghdolqj1 Krzhyhu/ uhwdlo sulfhv duh orzhu xqghu h{foxvlyh ghdolqj wkdq xqghu
qrq h{foxvlyh ghdolqj1

Wkxv/ vxssrvh pdqxidfwxuhuv xqlodwhudoo| lqfuhdvh wkh zkrohvdoh sulfhv/
wkhq wr pd{lplvh sur�wv uhwdlohuv zloo dovr lqfuhdvh wkh uhwdlo sulfhv1 Lq wkh
pd{lplvdwlrq surfhvv/ d QHG uhwdlohu wdnhv lqwr dffrxqw wzr idfwruv1 Iluvwo|/
wkh uhwdlohu uhdol}hv wkdw wkh ghpdqg iru wkh surgxfw ri lqwhuhvw ghfuhdvhv
diwhu wkh sulfh lqfuhdvhv/ exw ghpdqg iru wkh vhfrqg eudqg lqfuhdvhv ehfdxvh
lw lv dq lpshuihfw vxevwlwxwh1 Wkh wzr h�hfwv kdyh rssrvlwh vljqv1 Dq HG
uhwdlohu wdnhv lqwr dffrxqw rqo| wkh �uvw h�hfw ehfdxvh lw vhoov rqo| rqh eudqg1
Wkhuhiruh zkrohvdoh sulfh hodvwlflw| ri uhwdlohu ghpdqg lv juhdwhu xqghu QHG
wkdq HG1 Pdqxidfwxuhuv/ wkxv/ kdyh ohvv prqrsro| srzhu xqghu QHG1

Qrupdoo|/ d kljkhu sulfh hodvwlflw| ri ghpdqg orzhuv prqrsro| sur�wv
dqg uhgxfhv vrfldo zhoiduh orvvhv1 Exw lq wklv prgho wkhuh duh wzr vxevhtxhqw
pdunhwv fkdudfwhul}hg e| gxrsrolvwlf frpshwlwlrq1 Lq QHG fdvh wkh sulfh
hodvwlflw| ri ghpdqg iru wkh surgxfwv ri wkh xsvwuhdp gxrsrolvw lv kljkhu1
Wkh sulfh hodvwlflw| ri ghpdqg iru wkh �qdo frqvxphuv lv wkh vdph lq erwk
fdvhv1 Wkh pdlq h�hfw ri d fkdqjh iurp HG wr QHG lv wkdw prqrsro| srzhu
dqg sur�wv duh wudqvihuuhg iurp pdqxidfwxuhuv wr uhwdlohuv1 Wkhuhiruh/ lq
wkh devhqfh ri lqwud0eudqg frpshwlwlrq pdqxidfwxuhuv suhihu wr fkrrvh HG/
ehfdxvh lw gdpshqv frpshwlwlrq dprqj pdqxidfwxuhuv1 Qrwh wkdw xqghu HG

44



wkhuh lv pruh frpshwlwlrq dw wkh uhwdlohu ohyho +wzr vhoohuv, wkdq xqghu QHG
+vlqjoh vhoohu,/ wkxv lw lv txlwh uhdvrqdeoh wkdw lq rxu fdvh uhwdlo sulfhv xqghu
HG duh orzhu wkdq uhwdlo sulfhv xqghu QHG1 Khqfh/ wkh frqvxphuv dovr wdnh
dgydqwdjh ri wklv vlwxdwlrq1

616 Qrq H{foxvlyh Whuulwru| Fdvhv

Erwk fdvhv xqghu QHW/ h1j1 QHG fdvh dqg HG fdvh +�jxuh 4161 dqg �jxuh
4171, duh dqdo|wlfdoo| htxlydohqw ehfdxvh fkrrvlqj QHW phdqv wkdw surgxfwv
duh glvwulexwhg e| pdq| uhwdlohuv1 Uhwdlohuv duh wkhq irufhg wr fkdujh d }hur
pdun0xs1

Pdqxidfwxuhuv pd{lplvh wkh iroorzlqj zkrohvdoh sur�wv=
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Qrwh wkdw RW� ' �W

� � Wkh vroxwlrq wr wkh pd{lplvdwlrq sureohpv duh=
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Khqfh/ wkh rswlpdo pdqxidfwxuhuv* sur�wv duh=

�W

� ' �W

2 '
�

E@� 2�2
+55,

Wkh wrwdo vxusoxv xqghu wklv duudqjhphqw lv=
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Vlqfh wkh uhwdlohu ohyho lv shuihfwo| frpshwlwlyh/ pdqxidfwxuhuv fdq wkxv
holplqdwh wkh grxeoh pdun0xs sureohp1 Khqfh/ zh kdyh d vlwxdwlrq zklfk
uhvhpeohv yhuwlfdo lqwhjudwlrq1

617 Pl{hg Fdvhv

61714 Pl{hg Fdvh zlwk H{foxvlyh Ghdolqj

Iurp rxu hduolhu glvfxvvlrq zh nqrz wkdw wklv fdvh suhydlov zkhq rqh pdq0
xidfwxuhu suhihuv wr kdyh HW/ wkxv xvhv d vlqjoh uhwdlohu rqo| +zh zloo lqgh{
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lw e| *�*,1 Zkloh wkh vhfrqg rqh suhihuv wr kdyh QHW/ wkxv glvwulexwhv lwv
surgxfw wkurxjk d odujh qxpehu ri uhwdlohuv +zh zloo lqgh{ lw e| � � �c iru
� 5 i�c 2c �c ec ���c ?j,1 Hdfk uhwdlohuv fduulhv rqo| rqh vshfl�f eudqg1 Wkxv/
wkh eudqg zlwk HW lv vrog wr uhwdlohuv dw d prqrsrolvwlf sulfh dqg wkh eudqg
zlwk QHW dw frvw sulfh1 Wklv uhvxowv lq dq dv|pphwulf htxloleulxp1

Iru wkh eudqg zlwk erwk h{foxvlyh whuulwru| dqg h{foxvlyh ghdolqj/ wkh
uhwdlo sulfh fdq eh ghulyhg iurp wkh iroorzlqj pd{lplvdwlrq sureohp=
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Wklv |lhogv wkh iroorzlqj rswlpdo uhwdlo sulfh=
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Vlqfh wkh uhwdlohu zkr glvwulexwhv wkh eudqg ri wkh vhfrqg pdqxidfwxuhu lq
wkh QHW vhwwlqj vhoov wkh eudqg wr frqvxphuv dw d frvw sulfh/ wkh uhwdlohu*v
sur�w zloo eh }hur1
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Wkhuhiruh/ wkh rswlpdo uhwdlo sulfh iru wkh �uvw uhwdlohu zloo eh=

RW� '
�

2
�W

� n
�

2
n

�

2
@�W

2 +5:,

Wkh �uvw pdqxidfwxuhu pd{lplvhv wklv sur�w ixqfwlrq=
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Vxevwlwxwlqj htxdwlrq +59, dqg +5:, lqwr htxdwlrq +5;,/ zh rewdlq=
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Wkh vhfrqg pdqxidfwxuhu vroyhv wkh iroorzlqj pd{lplvdwlrq sureohp=
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Vroylqj wkh �uvw rughu frqglwlrqv ri wkh deryh sureohpv/ zh rewdlq wkh iro0
orzlqj ehvw uhvsrqvh zkrohvdoh sulfhv iru pdqxidfwxuhuv=
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Wkh rswlpdo zkrohvdoh sulfhv iru pdqxidfwxuhuv duh wkxv=
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Wkh rswlpdo uhwdlo sulfhv duh=
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Khqfh/ wkh rswlpdo zkrohvdoh sur�wv duh=
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Wkh wrwdo vxusoxv xqghu wklv duudqjhphqw lv=
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61715 Pl{hg Fdvh zlwk Qrq H{foxvlyh Ghdolqj

Wkh rqo| gl�huhqfh ehwzhhq wklv fdvh dqg wkh suhylrxv rqh lv wkdw lq wklv
fdvh QHG suhydlov1 Wkxv/ d uhwdlohu pljkw dovr fduu| d vhfrqg eudqg +vhh
�jxuh 419,1 Krzhyhu/ rqh eudqg lv vrog dw wkh frvw sulfh ehfdxvh ri wkh lqwud0
eudqg frpshwlwlrq1 Khqfh wklv pl{hg fdvh jlyhv/ hvvhqwldoo|/ wkh vdph
dqdo|wlfdo uhvxowv dv wkh suhylrxv pl{hg fdvh1 Iurp khuh rqzdug/ zlwk
dexvh ri qrwdwlrqv/ zh xvh �6�%c.A wr lqglfdwh wkh sur�w ri d �up fkrrvhv
wr lpsrvh h{foxvlyh whuulwru| lq d pl{hg fdvh/ dqg/ �6�%c�.A wr lqglfdwh wkh
sur�w ri d �up fkrrvhv qrq h{foxvlyh whuulwru| lq d pl{hg fdvh1
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618 Frpsdulvrq ri wkh Uhvxowv

Iurp wkh frpsdulvrq ri wkh zkrohvdoh sur�wv xqghu gl�huhqw yhuwlfdo duudqjh0
phqwv/ zh kdyh wkh iroorzlqj ohppd=

Ohppd 4 Wkh pdqxidfwxuhuv* sur�wv xqghu gl�huhqw yhuwlfdo duudqjhphqwv
ghshqg rq wkh ghjuhh ri surgxfw gl�huhqwdwlrq +@,1 Iru>

+ �, f 	 @ 	 �.f.H

�6�%c�.A: ��.A: � .Ac.(: �6�%c.A: � .Ac�.(

+ ��, �.f.H 	 @ 	 �b�2�

�6�%c�.A: � .Ac.(: ��.A: �6�%c.A: � .Ac�.(

+ ���, �b�2� 	 @ 	 �b.�.

�6�%c�.A: � .Ac.(: �6�%c.A: ��.A: � .Ac�.(

+ ��, �b.�. 	 @ 	 �

�.Ac.(: �6�%c�.A: ��.A: �6�%c.A: � .Ac�.(

Surri1 Vhh dsshqgl{

Vr/ lw lv qhyhu sur�wdeoh iru pdqxidfwxuhuv wr dgrsw +HW>QHG,1 Li d pdq0
xidfwxuhu rswv iru HW/ lw zloo eh ehwwhu iru wkh pdqxidfwxuhu wr fkrrvh HG/
ehfdxvh fkrrvlqj HG gdpshqv lqwhu0eudqg frpshwlwlrq/ wkxv hqdeolqj wkh
pdqxidfwxuhu wr jdlq pruh sur�w1

Li wkh eudqgv duh vx!flhqwo| gl�huhqwldwhg/ wkxv idfh d zhdn furvv0sulfh
h�hfw +lqwhu0eudqg frpshwlwlrq,/ lw zloo eh pruh sur�wdeoh iru d pdqxidf0
wxuhu wr vzlwfk wr QHW1 Lq HW fdvh/ wkh uhwdlohu zloo eh deoh wr h{wudfw d
kljkhu pdun0xs sulfh ehfdxvh wkh uhwdlohu lv wkh vroh glvwulexwru zlwklq wkh
jhrjudsklfdo uhjlrq1 Wklv pd| vtxhh}h wkh pdqxidfwxuhuv* sur�wv gxh wr wkh
grxeoh pdun0xs sureohp1 Vzlwfklqj wr QHW zloo hqdeoh pdqxidfwxuhuv wr
vxvwdlq d prqrsro| srzhu xsrq uhwdlohuv/ dqg wr dyrlg wkh vxffhvvlyh pdun0
xs sureohp1

Li wkh eudqgv duh doprvw krprjhqhrxv/ d vwurqjhu lqwhu0eudqg frpshwlwlrq
dfurvv uhwdlohuv dqg zlwklq d uhwdlohu lwvhoi +li wkh uhwdlohu fduulhv rwkhu eudqgv,
zloo rffxu1 Wklv zloo lq xhqfh wkh ghpdqg idfhg e| wkh uhwdlohu1 Wkxv/ d
uhwdlohu zklfk fduulhv vhyhudo eudqgv pd| h{shulhqfh d eudqg0vzlwfklqj gxh
wr d wrxjkhu lqwhu0eudqg frpshwlwlrq1 Wklv pd| uhgxfh wkh zkrohvdoh sur�w
ri d pdqxidfwxuhu1 Wr lqfuhdvh sur�w/ wkh pdqxidfwxuhu pd| vzlwfk wr HG/
wkxv uhod{lqj lqwhu0eudqg frpshwlwlrq dqg dyrlglqj eudqg0vzlwfklqj zlwklq
d vwruh1 Lq dgglwlrq/ lw zloo dovr eh ehwwhu iru wkh pdqxidfwxuhu wr uhvwulfw
lqwud0eudqg frpshwlwlrq e| dvvljqlqj dq h{foxvlyh whuulwru| uljkw wr d uhwdlohu1
Wklv zloo hqdeoh wkh uhwdlohu wr rewdlq d kljkhu sur�w rq wkh surgxfw/ dqg
wkxv lqgxflqj uhwdlohu*v lqfhqwlyh wr glvwulexwh wkh surgxfw1
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Qh{w/ zh orrn dw wkh wrwdo vxusoxv xqghu gl�huhqw duudqjhphqwv1 Djdlq/
wkh wrwdo vxusoxv ghshqgv rq wkh ghjuhh ri surgxfw gl�huhqwldwlrq +@,1 Wkxv/
zh kdyh wkh iroorzlqj zhoiduh frpsdulvrq>

Ohppd 5 Wkh wrwdo vxusoxv xqghu gl�huhqw yhuwlfdo duudqjhphqwv ghshqg
rq wkh ghjuhh ri surgxfw gl�huhqwdwlrq +@,1 Wkxv/ iru>

+ �, f 	 @ 	 �2�H�

A7�.A : A76�% : A7.Ac.( : A7.Ac�.(
+ ��, �2�H� 	 @ 	 �D2DD

A7�.A : A7.Ac.( : A76�% : A7.Ac�.(
+ ���, �D2DD 	 @ 	 �

A7�.A : A7.Ac.( : A7.Ac�.( : A76�%
Surri1 Vhh dsshqgl{

Wkh prvw ghvludeoh duudqjhphqw iurp wkh zhoiduh srlqw ri ylhz lv QHW1
Lq wklv fdvh/ wkh uhwdlo frpshwlwlrq irufhv uhwdlohuv wr fkdujh d }hur pdun0xs1
Wklv lv jrrg qhzv iru wkh frqvxphuv vlqfh wkh| duh qrz idflqj d orzhu uhwdlo
sulfh/ dqg wkxv h{shulhqflqj d kljkhu frqvxphu vxusoxv1 Lq prvw fdvhv wkh
zkrohvdoh sur�w lqfuhdvhv ehfdxvh ri wkh holplqdwlrq ri wkh grxeoh pdun0xs
sureohp1 Rq wkh frqwudu|/ wkh uhwdlo sur�w ghfuhdvhv ehfdxvh ri lqwhqvh uhwdlo
frpshwlwlrq1 Vlqfh wkh lqfuhdvh lq frqvxphu vxusoxv dqg zkrohvdoh sur�w
r�vhw wkh ghfuhdvh lq uhwdlo sur�w/ wkh qhw h�hfw rq wrwdo zhoiduh lv srvlwlyh1

Krzhyhu/ li wkh eudqgv duh doprvw krprjhqhrxv/ wkh zkrohvdoh sur�w frxog
srvvleo| ghfuhdvh dv pdqxidfwxuhuv duh dovr idflqj lqwhqvh frpshwlwlrq iurp
rwkhu eudqgv/ zklfk irufhv wkhp wr fkdujh d orzhu sulfh1 Iurp ohppd 4 zh
nqrz wkdw lq wklv fdvh/ pdqxidfwxuhuv pd| uhvwulfw lqwud0eudqg frpshwlwlrq
dqg judqw dq h{foxvlyh ghdohuvkls wr d uhwdlohu wr uhod{ lqwhu0eudqg frpsh0
wlwlrq/ dqg wkxv wr lqfuhdvh wkh zkrohvdoh sur�wv1 Li wkh pdqxidfwxuhuv duh
lqghhg wr vzlwfk wr wklv duudqjhphqw8/ wkhq zh kdyh xqidyrxudeoh h�hfw rq
zhoiduh1

619 Htxloleulxp Fkrlfh ri Yhuwlfdo Duudqjhphqwv

Lq wklv vxe0vhfwlrq/ zh vroyh iru wkh �uvw vwdjh ri wkh jdph1 Zh duh lqwhuhvwhg
lq �qglqj wkh sxuh vwudwhj| vxejdph shuihfw Qdvk0Htxloleuld1 Wkh vwuxfwxuh
ri wklv dqdo|vlv fdq eh looxvwudwhg xvlqj wdeoh 41 Wkh froxpq dqg wkh urz
lqglfdwh uhvshfwlyho| wkh fkrlfh ri vwudwhjlhv ri wkh �uvw dqg wkh vhfrqg pdq0
xidfwxuhuv1 Qrwh wkdw lq wklv sdshu +HW>HG, dqg +HW>QHG, fdqqrw rffxu

8Zh vwloo kdyh wr vroyh wkh �uvw vwdjh ri wkh jdph wr ghwhuplqh zklfk duudqjhphqw lv
wkh vxejdph0suhihfw qdvk0htxloleulxp1
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Wdeoh 4= Wkh Iluvw Vwdjh

vlpxowdqhrxvo|1 Wklv lv d frqvhtxhqfh ri wkh wzr pdqxidfwxuhuv fdvh1 Wkxv/
hyhq li d pdqxidfwxuhu lqlwldoo| zdqwv wr dgrsw QHG/ lw pd| qrw eh deoh wr
gr vr li wkh vhfrqg pdqxidfwxuhu suhihuv wr dgrsw HG1 Wkxv/ wkh �uvw pdqx0
idfwxuhu lv wkhq irufhg wr dgrsw HG dv zhoo1 Khqfh/ dv zh fdq vhh iurp wdeoh
4/ zkhq wkh �uvw pdqxidfwxuhu suhihuv wr fkrrvh +HW>HG, dqg wkh vhfrqg
rqh suhihuv wr fkrrvh +HW>QHG,/ wkh rxwfrph lv wkh vdph dv zkhq wkh wzr
pdqxidfwxuhuv dgrsw +HW>HG,1

Wkhuhiruh/ zh zloo mxvw ghqrwh erwk fdvhv dv QHW1 Wkh htxloleulxp rxw0
frphv ghshqg rq wkh pdjqlwxgh ri wkh zkrohvdoh sur�wv/ zklfk lq wxuq gh0
shqgv rq wkh ydoxh ri @1 Wkh iroorzlqj sursrvlwlrq vxppdul}hv wkh uhvxow1

Sursrvlwlrq 4 Lq fdvh + �, ri Ohppd 4/ wkh xqltxh vxejdph shuihfw qdvk0
htxloleulxp lv sod|lqj QHW1 Lq fdvh + ��,/ wkh jdph lv d fodvvlf sulvrq0
hu*v glohppd dqg wkh vxejdph shuihfw Qdvk0htxloleuld lv sod|lqj QHW1
Lq fdvh + ���,/ zh kdyh d frruglqdwlrq sureohp1 Li wkh �uvw pdqxidfwxuhu
sod|v HW/ wkh vhfrqg pdqxidfwxuhu sod|v QHW/ ylfh yhuvd1 Lq fdvh + ��,/
wkh xqltxh vxejdph shuihfw qdvk0htxloleulxp lv sod|lqj +HW>HG,1

Surri1 Lw lv hdv| wr vhh wkdw li fdvh +�, suhydlov/ erwk sod|huv kdyh qr lqfhq0
wlyh wr ghyldwh1 Dq| ghyldwlrq rqo| jlyhv d orzhu sur�w1 Lq fdvh +��,/ sod|lqj
+HW>HG, |lhogv d ehwwhu rxwfrph iru erwk sod|huv wkdq sod|lqj QHW1 Krz0
hyhu/ sod|huv fdqqrw fuhgleo| frpplw wr sod| +HW>HG,/ ehfdxvh rqh sod|hu
kdv dq lqfhqwlyh wr ghyldwh wr QHW/ wkxv rewdlqlqj d kljkhu sur�w dw wkh
h{shqvh ri wkh rssrqhqw1 Lq fdvh +���,/ zh kdyh htxloleuld lq pl{hg fdvhv/ lq
wkh vhqvh wkdw d pdqxidfwxuhu dgrswv HW +QHW,/ dqg dqrwkhu pdqxidfwxuhu
dgrswv QHW +HW,1 Lq pl{hg fdvhv erwk pdqxidfwxuhuv zrxog olnh wr sod|
QHW lq wkh �uvw sodfh/ ehfdxvh sod|lqj QHW lq pl{hg fdvhv |lhogv d kljkhu
sur�w wkdq sod|lqj HW1 Krzhyhu/ li erwk pdqxidfwxuhuv dgrsw QHW erwk
zloo jhw orzhu sd|r�v wkdq li rqh ri wkhp dgrswv HW1 Zh kdyh d frruglqdwlrq
sureohp khuh frqfhuqlqj zkr zloo eh wkh rqh dgrswlqj QHW dqg wkh rqh
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dgrswlqj HW1 Lq fdvh +��,/ lw lv wulyldo wr vhh wkdw dq| ghyldwlrqv iurp wkh
htxloleulxp zloo jlyh orzhu sur�wv1

Wkh uhvxowv ri rxu dqdo|vlv vkrz wkdw iru eudqgv wkdw duh vx!flhqwo| gli0
ihuhqwldwhg/ pdqxidfwxuhuv kdyh dq lqfhqwlyh wr dgrsw QHW zklfk lv rswlpdo
iurp wkh srlqw ri ylhz ri wkh vrflhw| dqg frqvxphuv1 Li wkh eudqgv duh kljko|
gl�huhqwldwhg/ wkh furvv sulfh h�hfw zloo eh zhdn/ wkxv pdqxidfwxuhuv hqmr|
d nlqg ri prqrsro| srzhu rq wkhlu surgxfw1 Wkh sur�wv zloo eh hyhq kljkhu
li pdqxidfwxuhuv duh deoh wr holplqdwh wkh vxffhvvlyh pdun0xs1 Lq grlqj vr/
pdqxidfwxuhuv pd| zdqw wr doorz iru d pruh lqwud0eudqg frpshwlwlrq dw wkh
uhwdlohu ohyho1 Wkh ehvw vwudwhj| iru wkh rssrqhqw lq wklv fdvh lv dovr sod|lqj
QHW1

Lq wkh lqwhuphgldwh fdvh/ lq zklfk zh kdyh d sulvrqhu*v glohppd1 Wkh
htxloleulxp rxwfrph lv qrw wkh �uvw ehvw rxwfrph iru pdqxidfwxuhuv vlqfh li
erwk �upv fdq frrshudwh lq fkrrvlqj +HW>HG, wkh| zloo eh ehwwhu0r�1 Rq wkh
frqwudu|/ iurp wkh zhoiduh srlqw ri ylhz/ wklv rxwfrph lv vrfldoo| ghvludeoh/
dv fdq eh lqihuuhg iurp ohppd 51

Dw vrph kljk lqwhuydo ydoxh ri *d*/ zh kdyh dv|pphwulf uhvxow lq zklfk d
pdqxidfwxuhu suhihuv wr dgrsw wkh rssrvlwh vwudwhj| ri klv rssrqhqw1 Wklv
rxwfrph lv ohvv vrfldoo| ghvludeoh wkdq wkh rxwfrph ri wkh v|pphwulf uhvxow
zklfk lv rewdlqhg zkhq erwk pdqxidfwxuhuv dgrsw QHW1

Li wkh eudqgv duh kljko| krprjhqhrxv/ erwk pdqxidfwxuhuv kdyh lqfhqwlyh
wr lpsrvh h{foxvlyh whuulwru| dqg h{foxvlyh ghdohuvkls uhvwulfwlrqv1 Lq fdvh
wkh htxloleulxp lv +HW>HG,/ zh kdyh d vlwxdwlrq zklfk lv qrw �uvw0ehvw iurp
wkh zhoiduh srlqw ri ylhz1 Wr rewdlq wkh �uvw0ehvw/ lqwud0eudqg frpshwlwlrq
vkrxog eh surprwhg1

7 Srolf| Lpsolfdwlrqv

Wkh iroorzlqj sursrvlwlrq h{sodlqv wkh zhoiduh lpsolfdwlrqv ri pdqxidfwxuhuv*
fkrlfhv ri yhuwlfdo duudqjhphqwv dqg lwv srolf| lpsolfdwlrqv1

Sursrvlwlrq 5 E�� Li surgxfwv duh vx!flhqwo| gl�huhqwldwhg/ dq| srolf| phd0
vxuhv wr uhvwulfw yhuwlfdo uhvwudlqwv +h{foxvlyh ghdolqj dqg h{foxvlyh whu0
ulwru| lq rxu fdvh, duh qrw qhfhvvdu|1 Lq htxloleulxp/ pdqxidfwxuhuv
suhihu wr dgrsw QHW/ zklfk lv rswlpdo iurp d zhoiduh srlqw ri ylhz1
E��� Vxfk srolflhv ehfrph qhfhvvdu| lq wkh fdvh lq zklfk surgxfwv duh
kljko| krprjhqhrxv1 Lq wklv fdvh/ wkhuh pljkw eh dq lqfhqwlyh iru pdq0
xidfwxuhuv wr lpsrvh h{foxvlyh whuulwru| dqg h{foxvlyh ghdolqj vlpxowd0
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qhrxvo|1 Wklv duudqjhphqw lv ohvv vrfldoo| ghvludeoh wkdq li lqwud0eudqg
frpshwlwlrq +qrq h{foxvlyh whuulwru|, suhydlov1

Wklv sdshu vkrzv wkdw lq mxgjlqj wkh ghvludelolw| ri yhuwlfdo uhvwudlqwv/ wkh
srolf| pdnhuv qhhg wr frqvlghu wkh ghjuhh ri surgxfw gl�huhqwldwlrq lq wkh
pdunhw1 Pruh vshfl�fo|/ dv rxu dqdo|vlv kdv vkrzq/ d srolf| surklelwlqj HG
pljkw qrw eh d vhqvleoh srolf|1 Wkh prgho fdvwv grxewv rq wkh ghvludelolw| ri
d vzlwfk iurp HG wr QHG lq wkh suhvhqfh ri lqwud0eudqg frpshwlwlrq1 Wkh
pruh vhqvleoh srolf| lv frqwhpsodwlqj rq wkh srolf| surprwlqj lqwud0eudqg
frpshwlwlrq/ iru lqvwdqfh e| surklelwlqj wkh h{foxvlyh whuulwru| uhvwulfwlrq1
Surklelwlrq ri h{foxvlyh whuulwru| zloo surprwh lqwud0eudqg frpshwlwlrq zklfk
lv vrfldoo| ghvludeoh1 Lq wklv fdvh/ dv rxu prgho kdv vkrzq/ lw zloo qrw uhdoo|
pdwwhu zkhwkhu pdqxidfwxuhuv dgrsw h{foxvlyh ghdolqj ru qrw1 Vwurqj lqwud0
eudqg frpshwlwlrq zloo irufh uhwdlohuv wr fkdujh d }hur pdun0xs/ zklfk zloo
pdnh h{foxvlyh ghdolqj dqg qrq h{foxvlyh ghdolqj xqghu lqwud0eudqg frpsh0
wlwlrq uhvxow lq wkh vdph rxwfrph1 Lw lv dujxhg khuh wkdw irfxvlqj rq wkh
uhprydo ri HG zlwkrxw grlqj vrphwklqj wr surprwh lqwud0eudqg frpshwlwlrq
pd| qrw jlyh pxfk khos1

Rxu uhvxowv fdq eh xvhg wr dqdo|vh wkh fdvh ri fdu glvwulexwlrq v|vwhp
lq Hxursh1 Xqghu duwlfoh ;8 ri wkh HHF wuhdw| dqg vxemhfw wr fhuwdlq frq0
glwlrqv/ h{foxvlyh ghdolqj uhodwlrqvkls dprqj fdu pdqxidfwxuhuv dqg wkhlu
uhwdlohuv duh h{hpswhg jurxszlvh iurp wkh edq rq frpshwlwlrq glvwruwlqj
djuhhphqwv1 Wkh jurxs h{hpswlrq h{sluhg rq Mxqh 63/ 4<<8/ dqg lw kdv ehhq
h{whqghg vlqfh wkhq e| wkh Hxurshdq Frpplvvlrq diwhu uhvroylqj d txhvwlrq
ri zkhwkhu wr judqw d qhz h{hpswlrq ru qrw dqg xqghu zklfk frqglwlrqv19

Zlwk uhvshfw wr wklv fdvh/ wkh sdshu jlyhv uhvxowv zklfk duh txlwh gl�huhqw
iurp wkh dujxphqwv xvxdoo| pdgh lq wkh ghedwh rq wkh sursrvhg uhjxodwlrq
iru wkh dxwrpreloh lqgxvwu|1 Wkhuh/ lw lv iuhtxhqwo| dujxhg wkdw wkh Hxurshdq
Frpplvvlrq vkrxog surprwh lqwhu0eudqg frpshwlwlrq iru dxwrprelohv1 Rqfh
wkhuh lv hqrxjk lqwhu0eudqg frpshwlwlrq/ yhuwlfdo uhvwudlqwv duh qrw frqvlg0
huhg wr eh kdupixo1: Rq wkh edvlv ri rxu prgho/ lq fkrrvlqj ehwzhhq h{foxvlyh
dqg qrq h{foxvlyh ghdolqj/ lqwud0eudqg frpshwlwlrq lv wkh lpsruwdqw lvvxh1

9Qrwh wkdw wkh uhjxodwlrq iru wkh fdu lqgxvwu| lv mxvw rqh jurxs h{hpswlrq1 Lq wkh
frplqj |hduv rwkhu jurxs h{hpswlrqv zloo h{sluh dqg wkh Hxurshdq Frpplvvlrq zloo idfh
vlplodu lvvxhv1

:Vhh iru lqvwdqfh Wkh Hfrqrplvw +Vhsw 57/ 4<<7,1
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8 Frqfoxglqj Uhpdunv

Lq wklv sdshu/ zh dqdo|vh wkh htxloleulxp fkrlfh ri yhuwlfdo uhvwudlqwv fkrvhq
e| pdqxidfwxuhuv lq d wkuhh0vwdjh Ehuwudqg0Jdph zlwk surgxfw gl�huhqwl0
dwlrq1 Lq wkh �uvw vwdjh/ zh hqgrjhql}h pdqxidfwxuhuv* ghflvlrq wr kdyh d
sduwlfxodu irup ri yhuwlfdo uhvwudlqwv1 Lq wkh vhfrqg vwdjh pdqxidfwxuhuv vhw
wkh zkrohvdoh sulfh/ dqg lq wkh wklug vwdjh uhwdlohuv vhw wkh uhwdlo sulfh1 Zh
frqfhqwudwh rq wzr w|shv ri yhuwlfdo uhvwudlqwv/ l1h1 h{foxvlyh ghdolqj dqg
h{foxvlyh whuulwru| +lqwud0eudqg frpshwlwlrq,1

Lw wxuqv rxw wkdw wkh lqfhqwlyh wr fkrrvh d sduwlfxodu irup ri yhuwlfdo
uhvwudlqwv ghshqgv rq wkh ghjuhh ri surgxfw gl�huhqwldwlrq1 Iru d vx!flhqwo|
kljk ghjuhh ri surgxfw gl�huhqwldwlrq +surgxfwv whqg wr eh khwhurjhqhrxv,/
lqwud0eudqg frpshwlwlrq lv suhihuuhg e| pdqxidfwxuhuv/ dqg iru d vx!flhqwo|
orz ghjuhh pdqxidfwxuhuv suhihu wr fkrrvh +HW>HG,1 Iurp d vrfldo zhoiduh
srlqw ri ylhz/ lqwud0eudqg frpshwlwlrq lv wkh prvw ghvludeoh duudqjhphqw1

Wkhvh uhvxowv lpso| wkdw iru d pdunhw lq zklfk surgxfwv duh kljko| gl�hu0
hqwldwhg/ dq| srolf| phdvxuh wr uhvwulfw yhuwlfdo uhvwudlqwv vxfk dv h{foxvlyh
ghdolqj dqg h{foxvlyh whuulwru| uhvwulfwlrq ehfrphv ohvv lpsruwdqw1 Rqo| iru
wkh fdvh ri krprjhqhrxv surgxfwv gr wkhvh srolflhv pdwwhu1 Krzhyhu/ fduh
kdv wr eh h{huwhg lq ghylvlqj vxfk srolflhv1 Rxu uhvxowv vkrz wkdw h{foxvlyh
ghdolqj shu0vh lv qrw qhfhvvdulo| kdupixo/ vr d srolf| surklelwlqj h{foxvlyh
ghdolqj pljkw qrw eh d vhqvleoh rqh1 Wkh pruh vhqvleoh srolf| lv frqwhpsodw0
lqj rq wkh srolf| surprwlqj lqwud0eudqg frpshwlwlrq/ shukdsv e| uhvwulfwlqj
wkh xvh ri h{foxvlyh whuulwru|1
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